, which accounts for 70 per cent. of the elimination.
The renal transport mechanism which is responsible for the secretion of penicillin into the urine can be blocked by various means (Boger and Flippin, 1949; Weiner, Washington, and Mudge, 1960) which have served to increase the effect of penicillin in treating gonorrhoea (Jacoby, Pollock, and Boghosian, 1954; Marmell and Prigot, 1957; Schultz and Shaffer, 1958; Hilton, 1959) . We have preferred to use probenecid for this purpose because of its low toxicity (Beckmann, 1963) and easy administration (Beyer, Wiebelhaus, Russo, Peck, and McKinney, 1950; Crone and Lassen, 1955) .
To demonstrate the effect of probenecid intake on penicillin concentration in the serum, each patient received two injections each of 1,000,000 international units sodium penicillin.
For 24 hours before and 24 hours after the second injection probenecid was administered in doses of 0 5 or 1 g. every 6 hours. The penicillin concentration in the serum was studied by frequent determinations made in the Antibiotics Division of Leo Pharmaceutical Products, Ltd. In order to make the patients' stay in hospital as brief as possible, only one bacteriological examination was performed after the first penicillin injection, and this was done immediately before the second injection. After the second injection the patients were followed with weekly examinations for 3 weeks, after which they were regarded as non-contagious.
As could be expected from previous research (Beyer, 1950; Walker and Hunter, 1951; Jacoby and others, 1954; Schultz and Shaffer, 1958) , the probenecid administration was followed by a considerable prolongation of a high penicillin concentration in the serum. This was constantly demonstrated in all twenty patients. The duration of the serum concentration above 2 ,ug./ml. ranged from 1 6 to 4 hours without probenecid and from 3 8 to 10 hours when probenecid had been given. The prolongation for each individual patient varied from 60 to 380 per cent.
Of the twenty patients, thirteen were cured (only one post-treatment examination) with sodium penicillin alone, and a further six were cured by the combined treatment. One patient was not cured in this way and will be discussed later.
We have compared the clinical results for the duration of a serum penicillin concentration which was one, two, three, four, and five times the 50 per cent. growth inhibitory (IC50) concentration determined in vitro, this ranging from 0 21 to 1 20 uLg./ml.
PROBENECID AS ADJUVANT IN THE TREATMENT OF GONORRHOEA
State Serum Institute under supervision of Dr. Alice Reyn). The results are shown in the Figure, in which the patients are grouped according to the time they maintained one, two, three, four, and five times the IC50 concentration, for periods ranging from less than 2 to 6 or more hours. The diagram clearly indicates that no simple rule can be given for a curative concentration-time relation. However, a high concentration is important and the bacterial cultures became negative even when the penicillin concentration had been raised to a level that could be considered curative for only a few hours. 5 xIC5 n 4xC r-Fi As mentioned above, one patient was still contagious after the combined treatment, although the high concentration was maintained considerably longer in this case than in some in which the infection was cured.
This patient then received two injections of 5,000,000 i.u. sodium penicillin with an 8 hours' interval, while he was taking probenecid 1 g. four times daily. By this means a serum concentration of 6 t±g./ml. (over five times the IC50) was maintained for 20 hours and after this he was found to be non-contagious.
Summary I Ii
Twenty patients with uncomplicated gonorrhoea caused by strains of Neisseria gonorrhoeae with reduced sensitivity to penicillin were treated with one dose of 1,000,000 international units sodium penicillin alone and 2 days later with the same dose plus probenecid 0 * 5 to 1g. four times daily.
The serum concentration of penicillin remained elevated much longer when probenecid was added. Only thirteen of the twenty patients gave negative cultures after sodium penicillin alone, but a further six were cured after the combined treatment. One patient required two doses of 5,000,000 i.u. sodium penicillin plus probenecid. were cured by maintaining the serum penicillin concentration above a certain level for from less than 2 to more than 6 hours.
The lowest row shows the results for the 50 per cent. inhibitory concentrations, the second row for twice this concentration, and so on.
BRITISH JOURNAL OF VENEREAL DISEASES Traitement de la blennorragie par la probWn6cide ajoutee de penicilline plus de 0,5 a Ig. de probenecide quatre fois a la penicilline par jour. RESUME L'6l6vation du niveau de penicilline dans le serum fut prolongee quand on donna egalement la proben6cide;
A 20 malades atteints de blennorragie simple due aux 13 malades sur 20 furent gu6ris par la penicilline seule et souches de Neisseria gonorrhoeae peu sensibles 'a la 6 autres furent gu6ris par le traitement combine. penicilline, on donna une seule dose de 1.000.000 unit6s
Un malade eut besoin de deux doses de 5.000.000
de penicilline, suivie 2 jours plus tard par la meme dose unites de p6nicilline aussi bien que de la probenecide.
